Pretransitional effects above the order-disorder transition temperature 7~ of nematic liquid crystals can be explored with the help of magnetic field induced birefringence [1] . The measurements in small molecule liquid crystals are extensive [2] [3] [4] [5] and have raised the question of the range of validity of a classical mean field description [6] [7] [8] in the vicinity of T~ [9] . Recently measurements were performed on polymeric liquid crystal melts [ 10,11 a] figure 1 , superimposed on the phase diagram obtained by optical microscopy [13] .
The temperature obtained for the N + I I transition differs in the two methods due to a hysteresis effect. In the polarizing microscope, the sample is heated and not cooled as in the birefringence experiment.
A linear variation of CM -1 with temperature is observed at temperatures sufficiently far above the temperature at which the first anisotropic droplets appear. We can thus determine by extrapolation the temperature T* (at which CM would diverge). In pure PAA, we find T~ -T* -4 ~C, whereas in pure DDA-9 T~ 2013 7~ ~ 30 ~C [ 11,11 a] ; in the polymer the transition appears more « strongly » first order. The behaviour intermediate between these two types of liquid crystals can be studied in the mixture. In all cases examined, the law CM-1 = a(T -T*) is conserved as shown in figure 2 . The values of (7~ 2013 T*) vary continuously between the polymer and PAA (Fig. 3) . The slope a = dCM-1/dT of the linear temperature plot of figure 2 decreases with increasing C as shown in figure 4.
For the mixture with 75 % of DDA-9, the precision and reproducibility on the 7~, T* is bad probably due to the high viscosity. Homogeneity in the melt can only be obtained by waiting many hours at the isotropic temperature and this leads to an important degradation process on DDA-9 : figure 2 [14] which must be considered when extracting Sc from AI7.
So far, no measurements on the latent heat OH have been made in the DDA-9/PAA mixture. In SMLC, the slope of the experimental CM-1 curves deviate from oc at about 1 °C above 7~ [3] . This has been interpreted as the onset of critical fluctuations in the order parameter near the transition temperature. A theoretical investigation including fluctuations [9] shows that CM-1 may increase more rapidly than (T -T~) close to 7~. Care must therefore be taken in the extrapolation of the experimental data near Tc to determine T*. In PLC, these fluctuations may be strongly damped due to higher values of the elastic constants [15] . Indeed, mean field calculations of T* of PLC, including orientation dependent interactions only [16] , are in better agreement with the experimental values than in the case of SMLC. In the mixture A~ _ 1 B, of a PLC (called A) and a SMLC (called B) an average CM constant is measured. This is directly related to the weight averaged order parameter S = (c -1) SA + (c) SB (in the case of equal refractive index). Using the elastic worm-like chain model, S has been calculated using the method described in [17] and including the magnetic field contribution to the molecular potential :
9A being the angle between the nematic director and the tangent, at position s of the worm-like polymer (of persistence length q). The theoretical results for the order parameter are given in 5b. In the isotropic phase S ~ 10-6 leading to the correct order of magnitude for CM (example DDA-9 : c = 100 %, S = 8 x 10-6, T = 140 °C, CM -1 = 4 x 103 cm T2). However, the slope of S -1 ( T) increases with increasing C. This is in contradiction to experiment and might be related to the fact that the calculated SA value at T c is smaller than Sp at T~ rather than larger as found experimentally [11] and, as proposed recently by P. G. de Gennes [ 18] , the pretransitional increase of the orientational correlation length could imply a chain stiffening which would suggest SA 1&#x3E; SB in qualitative agreement with the experiments. On the other hand, even exact meanfield calculations do not appear to describe the SMLC birefringence accurately [6, 7] and the calculated temperature T* in the liquid crystal rich phase is too large [19] . The pseudo-transition temperature of the mixture [17] approximates the experimental curves except for large biphasic zones (polydispersity) in the polymer rich mixtures (Fig. 5) .
Finally, uncertainties in parameters of the polymer system such as degree of polymerization, persistence length, anisotropy of susceptibility, refractive index and transition temperature make more quantitative comparison difficult at present. Better determination of the polymer characteristics and more studies of pretransitional phenomena (light scattering) are needed.
